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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a primary agent for permanent waves, capable of 
imparting straight permanent having both straight effect and its retaining property to curly 
hair without damaging hair. 

SOLUTION: This primary agent for permanent waves is constituted by including 2-1 1 wt% 
reducing agent and 0.2-4 wt.% dithiodiglycolic acid diammonium and is used for straight 
permanent where an iron for straight permanent, having 60-220°C surface temperature, is 
used after the agent was applied to curly hair. The agent preferably contains at least one 
kind selected from the group consisting of carboxymethyl cellulose (or its salt), pullulan (or 
its derivative) and N-[2-hydroxy-3-[3-(dihydroxymethylsilyl) propoxy]propyl]hydrolyzed 
peptide. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st agent for a permanent wave characterized by using for containing 2 - 1 1 % of the 
weight of reducing agents, and 0.2 - 4 % of the weight of dithio diglycolic acid dianmonium, and 
straight— ization-processing after applying to frizzled hair with the iron for hair straight whose skin 
temperature is 60-220 degrees C. 

[Claim 2] The 1st agent for a permanent wave containing at least one sort chosen from the group 
which consists of a carboxymethyl cellulose or its salt, a puUulan or its derivative, and an N-[2- 
hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis peptide according to claim 1. 
[Claim 3] The operating approach of the straight permanent wave to the frizzled hair characterized 
by straight— ization-processing the above-mentioned frizzled hair using the iron for hair straight 
whose skin temperature is 60-220 degrees C after drying in the condition that left the 1st agent for a 
permanent wave according to claim 1 or 2 for 5 - 30 minutes, rinsed it after applying to frizzled hair, 
and a part of moisture remained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operating approach of the straight permanent 
wave to the frizzled hair (curly hair) which used the I st agent for a permanent wave for straight 
permanent waves, and it. 
[0002] 

[Description of the Prior Art] The straight permanent wave processing (frizzled hair correction 
processing) for lengthening the frizzled hair called the so-called "wavy hair" in a straight (straight) 
by the agent for a permanent wave The reducing agent which consists of thioglycolic acid or its salt, 
a cysteine, or its salt. Alkali chemicals, such as aqueous ammonia, monoethanolamine, and an 
ammonium hydrogencarbonate, are contained. Furthermore, the 1st agent for a permanent wave 
which contains suitably a wetting agent, a surface active agent, a stabilizing agent, etc. is applied to 
frizzled hair if needed. Lengthen frizzled hair in a straight (straight), carry out the reduction cleavage 
of the disulfide bond in hair with a reducing agent in the condition, and a sulfhydry 1 group is made to 
generate. Subsequently, the reconstititution of the disulfide radical is carried out in a location which 
applies the 2nd agent, oxidizes the above-mentioned sulfliydryl group with an oxidizing agent where 
frizzled hair is made straight, and is different from the original location, and frizzled hair is made 
straight. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the straight permanent wave processing by 
the conventional agent for a permanent wave, there was a problem that it is not enough, £md will 
retvim to the original condition or straight effectiveness and its holdout will retum to the condition 
near the original condition under a shampoo or high humidity. 

[0004] Therefore, this invention aims at offering the 1st agent for a permanent wave which can be 
given to the straight effectiveness which was excellent to frizzled hair, and its holdout, without 
solving the trouble in the above conventional techniques and damaging hair. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a 
result of repeating research wholeheartedly, this invention persons make 2 - 1 1 % of the weight of 
reducing agents, and 0.2 - 4 % of the weight of dithio diglycolic acid dianmonium contain, and 
prepare the 1st agent for a permanent wave. After containing the reducing agent two to 1 1% of the 
weight and applying to fi-izzled hair the 1st agent for a permanent wave which contains 0.2 - 4 % of 
the weight for dithio diglycolic acid dianmonium, When straight— ization-processing the above- 
mentioned frizzled hair using the iron for hair straight whose skin temperature is 60-220 degrees C, 
it came to complete a header and this invention for the ability of the straight effectiveness which was 
excellent to frizzled hair, and the straight permanent wave which has the holdout to be given. 
[0006] 

[Embodiment of the Invention] Although the 1st agent for a permanent wave of this invention 
contains a reducing agent This reducing agent can use what is used for the 1 st conventional agent for 
a permanent wave, and the same thing. As such a reducing agent For example, thioglycollate salt, 
such as thioglycolic acid and thioglycolic acid ammonium. Cysteine derivatives, such as cysteic acid 
salts, such as a cysteine and a cysteine hydrochloride, and N-acetylcysteine, Thio glyceryl alkyl 
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ether, mercapto alkylamide, a sulfite, a hydrogensulfite, etc. are mentioned. These reducing agents 
the disulfide bond in the keratin which constitutes hair is returned, and a sulfhydryl group is 
generated — making ~ the — it becomes the base material which carries out straight permanent wave 
processing of the frizzled hair with the oxidizer contained in 2 agent. 

[0007] and the above-mentioned reducing agent — respectively — independent — or two or more sorts 
" combining — it can use ~ the [ of the reducing agent / for a permanent wave ] — as a content in 1 
agent (loadings to the 1 st agent for a permanent wave), it is required to be 2 - 1 1 % of the weight, 
and it is especially desirable that it is 4 - 1 1 % of the weight, the [ of a reducing agent / for a 
permanent wave ] ~ case there are few contents in 1 agent than 2 % of the weight — frizzled hair — 
enough — straight permanent wave processing ~ it cannot carry out — the [ of a reducing agent / for a 
permanent wave ] ~ when there are more contents in 1 agent than 11 % of the weight, hair receives 
damage and the gloss and the uniform feeling of a slide (slipping) of hair come to fall. 
[0008] Moreover, although it has the operation to which this dithio diglycolic acid dianmonium 
adjusts the reducing power of a reducing agent although the 1st agent for a permanent wave of this 
invention is made to contain dithio diglycolic acid dianmonium, when using thioglycolic acid and 
thioglycoUate salt, such as thioglycolic acid ammonium, especially as a reducing agent, the operation 
which adjusts the reducing power of thioglycolic acid or thioglycoUate salt by that static reaction is 
excellent. 

[0009] the [ of the above-mentioned dithio diglycolic acid dianmonium / for a permanent wave ] ~ 
as a content in 1 agent, it is required to be 0.2 - 4 % of the weight, and it is especially desirable that it 
is 0.5 - 4 % of the weight, the [ of dithio diglycolic acid dianmonium / for a permanent wave ] ~ the 
operation which controls the reducing power of a reducing agent when there are few contents in 1 
agent than 0.2 % of the weight ~ enough ~ it cannot demonstrate — therefore, hair ~ damage — 
winning popularity ~ hair — gloss and a uniform feeling of a slide (slipping) ~ falling — the [ of 
dithio diglycolic acid dianmonium / for a permanent wave ] — when there are more contents in 1 
agent than 4 % of the weight, there is a possibility that it may become impossible to fully carry out 
straight permanent wave processing of the frizzled hair. 

[00 1 0] The 1 St agent for a permanent wave can be made to contain the usually contained arbitration 
component in the 1 st agent for a permanent wave of this invention in addition to the above- 
mentioned reducing agent or dithio diglycolic acid dianmonium. As such an arbitration component, 
for example An ammonium hydrogencarbonate, aqueous ammonia, Alkali chemicals, such as 
monoethanolamine and a potassium hydroxide, an anionic surfactant, Various surfactants, such as a 
cationic surfactant, an amphoteric surface active agent, smd a nonionic surfactant, A carboxymethyl 
cellulose or its salt, a puUulan, or its derivative. Thickeners, such as a carrageenaii, xanthan gum, and 
various ARUKI roll amides, Wetting agents, such as propylene glycol, 1, 3-butylene glycol, and a 
glycerol. Fats and oils, such as paraffin, fatty acid ester, and animal and vegetable oils, cetyl alcohol. 
Higher alcohol, such as stearyl alcohol and oleyl alcohol, The hydrolyzate of the protein of the 
animals-and-plants origin, such as a collagen, a keratin, silk, soybean protein, and wheat protein, its 
derivative, a hair protective agent, antiseptics, a stabilizer, an anti-inflanmiatory agent, a coloring 
agent, a chelating agent, perfume, etc. are mentioned. 

[00 11] Although the 1 st agent for a permanent wave of this invention is for carrying out straight 
permanent wave processing of the frizzled hair and differs from what gives a wave to straight hair 
like the 1st usual agent for a permanent wave Also in that the view of giving the wave for making it 
straight to frizzled hair is also made, and this invention since the corrective agent for making frizzled 
hair straight is also called the agent for a permanent wave among these contractors According to it, it 
is expressed as the 1st agent for a permanent wave. 

[0012] the component which can prevent that hair receives damage with heat at the time of the 
straight-ized processing by the above-mentioned iron for hair straight since the 1st agent for a 
permanent wave of this invention carries out straight-ized processing of frizzled hair using the iron 
for hair straight whose skin temperature is 60-220 degrees C so that it may explain in detail later — 
the [ for a permanent wave ] — it is desirable to make it contain in 1 agent. As such a component, a 
carboxymethyl cellulose or its salt is desirable, and this carboxymethyl cellulose or its salt gives 
viscosity to the 1st agent for a permanent wave, and has the conditioning operation to hair while it 
protects hair from the heat of the iron for hair straight. 
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[0013] Especially as the above-mentioned carboxymethyl cellulose or its salt, as for the alkali-metal 
salt or ammonium salt of two or more carboxymethyl celluloses, whenever [ etherification ] is 
desirable, and 100,000 to about 200,000 are suitable as the average molecular weight, for example. 
As a commercial item of such a carboxymethyl-cellulose salt, Kamiichi is carried out by trade 
names, such as ANESUTOGAMU FDM, from Daicel Chemical Industries, Ltd., for example. 
[00 1 4] Especially as a content of the 1 st agent for a permanent wave of this carboxymethyl cellulose 
or its sah, 1 - 5 % of the weight is desirable 0.1 to 10% of the weight. 

[0015] the [ moreover, / of this invention / for a permanent wave ] — in 1 agent, it is desirable to 
make a pullulan or its derivative contain. That is, a pullulan or its derivative gives viscosity to the 1 st 
agent for a permanent wave, and has the conditioning operation to hair while it has the operation 
from which hair is protected from the heat of the iron for hair straight. 

[0016] Malto TORISU (glucose 3 molecule is alpha- 1 and 4 association) is regular, and is alpha- 1, 4 
combined six times, 4, and 6-TORIGURI copoly saccharide (4, 4, 6-Triglucopolysaccharido), and 
the above-mentioned pullulan uses starch as a raw material, and is obtained by yeast culture. As a 
commercial item of such a pullulan, Kamiichi is carried out from Hayashibara Business affairs by 
trade names, such as pullulan PF-20 (food grade of molecular weight 200,000 [ about ]), and 
pullulan PI-20 (grade which carried out demineralization processing of PF-20), for example. 
Moreover, as a derivative of a pullulan, the fatty acid ester of a pullulan etc. is mentioned, for 
example. 

[0017] the [ of this pullulan or its derivative / for a permanent wave ] ~ especially as a content in 1 
agent, 0.5 - 5 % of the weight is desirable 0.1 to 10% of the weight. 

[0018] Furthermore, it is desirable to make the 1st agent for a permanent wave of this invention 
contain N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis peptide. This N-[2- 
hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis peptide has the damp-proof coat 
formation operation which has the conditioning operation over hair and is durable while having the 
operation from which hair is protected from the heat of the iron for hair straight. 
[0019] As this N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis peptide For 
example, N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis collagen, N-[2- 
hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis keratin, N-[2-hydroxy-3-[3- 
(dihydroxy methyl silyl) propoxy] propyl] hydrolysis silk, N-[2-hydroxy-3-[3-(dihydroxy methyl 
silyl) propoxy] propyl] hydrolysis casein, N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] 
propyl] hydrolysis wheat protein peptide, Although N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) 
propoxy] propyl] hydrolysis soybean protein peptide, N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) 
propoxy] propyl] hydrolysis yeast protein peptide, etc. are mentioned It is desirable from the 
operation from whichN-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis 
collagen protects hair from the heat of the iron for hair straight especially being excellent. 
[0020] Above-mentioned N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis 
collagen It is the 4th-class-izing hydrolysis collagen which added 3-glycidoxy propylmethyl 
dihydroxysilane to the collagen peptide obtained by hydrolyzing a collagen, as the commercial item 
of such an N-[2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis collagen — for 
example, Narikazu — the promo from formation ~ a chair ~ Kamiichi is carried out by trade names, 
such as W-52SIG. 

[0021] And especially as a content of the 1st agent for a permanent wave of above-mentioned N-[2- 
hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] hydrolysis peptide, 0.3 - 5 % of the weight 
is desirable 0.1 to 10% of the weight 

[0022] If an example which carries out straight permanent wave processing of the frizzled hair using 
the 1st agent for a permanent wave of this invention is shown, after applying the 1st agent for a 
permanent wave of this invention to frizzled hair and leaving it for 5 - 30 minutes first, it rinses, and 
after a part of moisture has remained after that (preferably 80 - 90% of aridity), it dries. 
[0023] Subsequently, frizzled hair is straight— ization-processed with the iron for hair straight whose 
skin temperature is 60-220 degrees C in this condition (that is, condition in which the 1st agent for a 
permanent wave of the above permeated during the organization of frizzled hair). And after the 
straight-ized processing by this iron for hair straight oxidizes as usual the sulftiydryl group in hair 
(sulftiydryl group generated by cutting of a disulfide bond) by the 2nd agent for a permanent wave. 
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reproduces a disulfide bond in a different location from the original location, and fixes the hair made 
straight. 

[0024] As the 2nd agent for a permanent wave used following on the 1 st agent for a permanent wave 
of this invention, it is easy to be the same as usual, for example, the 2nd agent of a permanent wave 
which contains preferably the oxidizing agent of a potassium bromate, sodium bromate, sodium 
perborate, and a hydrogen peroxide two to 12% of the weight one to 20% of the weight is mentioned. 

[0025] Although various kinds of things can be used without being especially restricted to a specific 
thing if the above-mentioned iron for hair straight can heat skin temperature at 60-220 degrees C and 
can make frizzled hair straight, what is shown in drawing 1 is used suitably, for example. The iron 
for hair straight shown in this drawing 1 The body 1 which has the supporting -point section 5 located 
between the grip section 4, the plate section 6 equipped with the electrical heater, and said grip 
section 4 and plate section 6, Said grip section 4, the lever section 15 which counters, and the plate 
section 1 7 which is equipped with an electrical heater and counters the plate section 6 of a body 1 , It 
has the supporting-point section 1 6 located between said lever sections 1 5 and plate sections 1 7, and 
is characterized by consisting of clip members 2 by which the supporting-point section 16 is 
supported by the supporting-point section 5 of said body 1 free [ rotation ]. 

[0026] Although these people have already done patent application as Japanese Patent Application 
No. No. 182800 [ ten to ] about this iron for hair straight, when this iron for hair straight is explained 
in detail, a body 1 has the grip section 4, the supporting-point section 5 caudad prolonged from the 
front end of that grip section 4, and the plate section 6 ahead prolonged from the lower limit of that 
supporting-point section 5, And as shown in drawing 2 , a body 1 is fabricated by right and left as 
half-objects la and lb divided into two, and turns into the body 1 of one by setting half-objects and 
joining. The rectangle-like hollow 7 is established in the plate section 6 of a body 1, and it holds in 
the condition that the plate 8 which held the field-like heater H in the hollow 7 is exposed. In 
addition, concave 7a is formed in the side attachment wall of a hollow 7, and it fits in with 
protruding line 8a of the side face of a plate 8, and is made to be hard to separate. 
[0027] The interior is a cavity, it lets the power cord (not shown) which heats Heater H pass, and he 
grasps through an ON-OFF switch (not shown), and is trying for said supporting-point section 5 and 
the grip section 4 to also come out outside from the back end of the section 4 etc. Furthermore, it 
grasps from the front face of the supporting-point section 5, and the rear face of the supporting-point 
section 5, it applies to the lower part of the front end of the section 4, and the openings 9 and 10 of 
the shape of a rectemgle for letting the clip member 2 pass, respectively are formed. Moreover, the 
bearing 1 1 of the shape of a cylinder for supporting the clip member 2, enabling free rotation and the 
spring receptacle 13 which receives the upper limit of a spring 12 protrude on the side attachment 
wall inside the supporting-point section 5. A spring 12 carries out rotation energization so that the 
front end side may always open the clip member 2. The cross-section semicircle-like protruding line 
14 is formed in the perimeter of the plate section 6. 

[0028] On the other hand, the clip member 2 is equipped with the lever section 1 5 by which the grip 
section 4 of the body 1 when assembling like drawing 1 comes caudad, the supporting-point section 
16 ahead prolonged from the upper part of the front end of the lever section 15, and the supporting- 
point section 16 and the plate section 17 ahead prolonged from the front end. The above-mentioned 
plate section 17 is divided and manufactured by right and left, and where one half-object 17a of the 
plate section 1 7 is connected with the front end of the supporting-point section 1 6, it is really 
fabricated. And after half-object 17b of another side holds Heater H and a plate 18, it is made to be 
joined. Also about the plate section 17 of the clip member 2, the protruding line 14 is formed in the 
perimeter. 

[0029] Partial 16b on the backside [ the supporting-point section 16 of the clip member 2 ] is made 
into the gestalt which was able to be shifted below partial 16a by the side of before. The horizontal 
hole 21 is formed in partial 16b on the backside [ the supporting-point section 16 ]. This hole 21 is a 
part which lets the rotation shaft 22 which connects the clip member 2 with a body 1 free [ rotation ] 
pass. Moreover, the hole 23 of a longitudinal owner bottom is formed behind the hole 21. This hole 
23 is for carrying out hold maintenance of the lower part of a spring 12. 

[0030] The lever section 15 of the clip member 2 bends in the center section, and he is trying to 
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prolong a back end side in a slanting lower part. Thereby, the third finger £ind a digitus minimus can 
be applied firmly. 

[0031] If it applies to a firont face from the side face of the plate section 16 of the above-mentioned 
body 1, and the plate section 17 of the clip member 2, he is trying to ease the heat felt when 
FUROKKI processing (hair transplantation processing) is performed and the skin is hit. FUROKKI 
processing can melt the front face of the plate section with naphtha, and can be performed by 
transplanting hair so that nylon pile fiber may be made to stand perpendicularly etc. Furthermore, 
slipping of hair is received the front-face side of plates 8 and 18 by performing surface treatment 
which reduces friction of Teflon (trademark) processing etc. Moreover, by performing Teflon 
processing, non-adhesiveness, thermal resistance, and corrosion resistance can be raised. In addition, 
the sign 24 of drawing 1 is a pilot lamp in which energizing at Heater H is shown. 
[0032] And in order to straight— ization-process hair (or hair-bimdle) with the above-mentioned iron 
for hair straight, it inserts with the plate section 6 of a body 1, and heating pressurization is carried 
out on both sides of hair (or hair-bundle) between the plate sections 17 of a member 2. 
[0033] In this invention, when having set the skin temperature of the iron for hair straight as 60-220 
degrees C has the skin temperature of the iron for hair straight lower than 60 degrees C, since 
temperature is too low, frizzled hair cannot fully be made straight, but when the skin temperature of 
the iron for hair straight is higher than 220 degrees C, hair receives damage and is based on the 
reason the gloss and the uniform feeling of a slide of hair fall. 
[0034] 

[Example] Below, an example is given and this invention is explained more concretely. However, 

this invention is not limited only to those examples. In addition, in the following examples etc., each 

% which shows the concentration of a solution or dispersion liquid is weight %. 

[0035] Three kinds of 1st agent for a permanent wave was prepared by the presentation shown in 

examples 1 -2 and example of comparison 1 table 1 . In addition, the numeric value which shows the 

loadings of each component shown all over Table 1 is the weight section. Moreover, about what is. 

not purity of the component to blend, parenthesis (parenthesis) writing shows the concentration to 

the tail of a component name. 

[0036] 

[Table 1] 
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[0037] **1: ANESUTOGAMU FDM by Daicel Chemical Industries, Ltd. (trade name) 
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**2: Pullulan PF-20 made from Hayashibara Business affairs (trade name) 

**3: Narikazu — the promo made from formation — a chair ~ W-52SIG (trade name) 

**4: Say the amount to which the balance of the loadings of purified water makes the whole quantity 

the 100 weight sections with purified water. 

[0038] As the 2nd agent for a permanent wave used combining the 1st agent for a permanent wave of 
the above-mentioned examples 1 -2 or the example 1 of a comparison, the 2nd agent for a permanent 
wave which sodium bromate is dissolved 10% of the weight, and dissolved 1 .0 % of the weight and a 
phosphoric acid (85%) for disodium hydrogenphosphate in purified water 0. 1 5% of the weight was 
prepared. 

[0039] As frizzled hair used for straight permanent wave processing Making it extent of the curl 
become homogeneity if possible using the strong frizzled hair of a curl A hair-bundle with a weight 
of 0.5g is made from die length of 12cm (a natural condition [ without / however, / lengthening ] 
measurement) from the above-mentioned frizzled hair. What fully washed with distilled water after 
washing with 33 degrees C and the incubator during 60 minutes at the 50ml [ per one hair-bundle ] 
penetrant remover [5 w/v% polyoxyethylene (9) lauryl ether, 20mM EDTA, and pH4.5], and was 
dried with the dryer was prepared. 

[0040] Straight permanent wave processing : It applies the 1ml of the 1st agent for a permanent wave 
of examples 1 -2 and the example 1 of a comparison to the above-mentioned hair-bundle at a time 
separately, respectively. After drying in the condition that fully rinsed and moisture remained in part 
with the dryer after leaving it for 15 minutes at 45 degrees C, Press every 3 times during 3 seconds 
with the iron for hair straight which set skin temperature as 1 80 degrees C, and fi-izzled hair is 
processed straight-ization. Subsequently, after applying the 1ml of the 2nd agent for a permanent 
wave of the above to this hair-bundle at a time, respectively and leaving it for 15 minutes at 35 
degrees C, it fully rinsed, and it dried with the dryer, and considered as the sample hair-bundle, and 
straight permanent wave processing was ended. 

[0041] After fiilly rinsing after applying the 1ml of the 1st agent for the permanent wave of this 
presentation [ in the same hair-bundle as the example of comparison 2 above-mentioned example 1 
etc. ] with an example 1 at a time and leaving it for 15 minutes at 45 degrees C, applying the 1ml of 
the 2nd agent for the above-mentioned permanent wave subsequently and leaving it for 1 5 minutes at 
35 degrees C, it fully rinsed, and it dried with the dryer, and straight permanent wave processing was 
ended as a sample hair-bundle. 

[0042] About the sample hair-bundle which carried out straight permanent wave processing as 
shown in the above-mentioned examples 1-2 and the examples 1-2 of a comparison, the holdout of 
the elongation of the rate of a straight of hair and straight retention, and hair and elongation, gloss, 
and a uniform feeling of a slide (slipping) were investigated, and the tensile strength of hair was 
measured. Furthermore, the hair-bundle with a die length [ of 12cm ] and a weight of 0.5g was made 
from straight hair, straight permanent wave processing of the above-mentioned examples 1-2 and the 
examples 1 -2 of a comparison and same processing were carried out, and contraction of hair was 
measured by making it into a sample hair-bundle. Those evaluation approaches and an evaluation 
result are explained below at a detail. 

[0043] (1) The end of the sample hair-bundle which carried out straight permanent wave processing 
was fixed and hung down to the panel in the measurement above-mentioned examples 1-2 and the 
examples 1-2 of a comparison of the rate of a straight of hair, and straight retention, the overall 
length was measured, and it asked for the rate of a straight by the following formula. 
[0044] 

A-B 

;^hl/-h^ i%) = X 10 0 

C-B 

A: The overall length of the hair-bundle after straight permanent wave processing (mm) 

B: The overall length in the natural condition (namely, condition with a curl) of the hair-bundle 

before straight permanent wave processing (mm) 

C: The overall length in the condition of having lengthened straightly the hair-bundle before straight 
permanent wave processing (mm) 
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[0045] Next, it dried, after being immersed in the sodivun-iaiiryl-sulfate water solution for 5 minutes 
15% once per day and rinsing the hair-bundle after the above-mentioned straight permanent wave 
processing. 

[0046] After repeating the washing processing by this sodium-lauryl-sulfate water solution for 30 
days and performing it, the rate of a straight was investigated like the above and it asked for straight 
retention by the following formula from it and the rate of a straight immediately after straight 
permanent wave processing. 
[0047] 

:^hU— (%) = X 10 0 

[0048] The result of the above-mentioned rate of a straight and straight retention is shown in Table 2. 

[0049] (2) Organic- functions evaluation was performed about the holdout (the elongation of three 

months after estimates) of the elongation of the sample hair-bundle which carried out straight 

permanent wave processing in the holdout of the elongation of hair, and elongation, gloss, the 

uniform feeling [ of a slide (slipping) ] above-mentioned examples 1-2, and the examples 1-2 of a 

comparison, and elongation, gloss, and a uniform feeling of a slide. The result is shown in Table 3. 

However, in the display of the evaluation result to Table 3, an evaluation result is symbolized by the 

following criteria and shown. 

O : it is very good. 

O: it is good. 

**: It is somewhat bad. 

x: It is bad. 

[0050] (3) Extracted ten hair, respectively from the sample hair-bundle which carried out straight 
permanent wave processing in the measurement above-mentioned examples 1 -2 and the examples 1 - 
2 of a comparison of tensile strength of hair, stopped a part for both ends (5cm and 6cm) on the tape 
containing a glass fiber of 1cm width of face from hair ends, it is made for fi-acture to arise from hair 
ends between a 5cm part and a 6cm part, and the major axis and minor axis of hair were measured by 
the micrometer. After soaking this sample in distilled water one whole day and night, fracture weight 
was measured using the rheometer and it asked for the tensile strength of hair by the following 
formula. The result is shown in Table 4. In addition, the tensile strength of per cross-section of 80 
micrometers of hair 2 (about 80 micrometers of cross sections of one hair are called 2) is shown in 
Table 4 in a parenthesis (parenthesis). 
[0051] 

DX4 

^O91o3gt)3ilffi (g/Mm ^) = X 10 0 

EXFX3, 14 

D: Fracture weight (g) 

E: The major axis of hair (micrometer) 

F: The minor axis of hair (micrometer) 

[0052] (4) measurement of contraction of hair ~ the end of the sample hair-bundle which considered 
same processing as straight permanent wave processing of examples 1-2 and the examples 1-2 of a 
comparison at the hair-bundle produced with straight hair was fixed and hung dovm to the panel, the 
overall length was measured, and contraction of hair was searched for by the following formula. The 
result is shown in Table 5. 
[0053] 

G-H 

^coiKBS* («) = X 10 0 

G 
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G: The overall length of the hair-bundle before processing (mm) 
H: The overall length of the hair-bundle after processing (mm) 

[0054] Although the above measurement results and an evaluation result are shown in Table 2-5, 
depending on a table, the measurement result about unsettled hair and an evaluation result are also 
shown collectively if needed. 
[0055] 
[Table 2] 











9 2.8 


9 4. 2 




9 2.1 


9 5. 4 




9 3. 9 


92. 0 




2 6.7 


43. 8 



[0056] 
[Table 3] 















© 
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© 
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X 
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X 
A 
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X 


X 


X 



[0057] 
[Table 4] 









0. 020140 (101. ls/8 0Mm» ) 
0. 0 2 2 140 (111. 2g/80Mm*) 


Jte^j2 


0. 007 2 6 0 (3 6. 5g/8 0xtm» ) 
0. 0 2030 5 (1 02. Og/SOMm*) 




0. 0 29 04 5 (1 45. gg/SOMm*) 



[0058] 
[Table 5] 
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^ S o iK m 4s 




8. 4% 




7, 4X 




2 1. 1% 


imm2 


0. 8% 




096 



[0059] Examples 1-2 had a rate of a straight, and high straight retention, and the gloss of the hair 
after straight permanent wave processing and a uniform feeling of a slide were excellent, and, 
moreover, they had high tensile strength so that clearly from the result shown in Table 2-4. 
[0060] It was shown that there is little damage on the hair according [ although examples 1 -2 are 
comparable as the example 1 of a comparison about the rate of a straight or straight retention as 
compared with the example 1 of a comparison which carried out straight permanent wave processing 
of these examples 1-2 using the iron for hair straight similarly, compared with the example 1 of a 
comparison, the gloss of the hair after straight permanent wave processing and a uniform feeling of a 
slide are excellent, and they have high tensile strength, and ] to straight permanent wave processing. 
[006 1 ] Moreover, as compared with the example 2 of a comparison which carried out straight 
permanent wave processing of the examples 1-2, without using the iron for hair straight, examples 1- 
2 were far excellent in the rate of a straight, or straight retention compared with the example 2 of a 
comparison. 

[0062] According to this invention, contraction of the hair shown in Table 5 serves as data which 
prove theoretically that the straight permanent wave which has the straight effectiveness which was 
excellent to frizzled hair, and its holdout can be given, without doing damage to hair, but When this 
is explained, compared with the examples 1 -2 and the example 1 of a comparison which used the 
iron for hair straight first in the example 2 of a comparison which does not use the iron for hair 
straight, contraction is very small. In the example 2 of a comparison for which this does not use the 
iron for hair straight, straight permanent wave processing is performed and only the front face of hair 
shows that straight permanent wave processing has not spread round the in-house of hair. If this is 
said from a reverse field, the examples 1 -2 using the iron for hair straight and the example 1 of a 
comparison show that straight permanent wave processing has reached to the in-house of hair. In 
addition, since contraction of the hair shown in this table 5 required the wave for hair, having 
contracted seemingly is not shown, and the rate contracted in the straight condition is shown. 
[0063] And if the examples 1-2 and the example 1 of a comparison using the iron for hair straight are 
compared similarly, compared with examples 1-2, as for the example 1 of a comparison, contraction 
is large. As it is thought that this shows that the reduction to the in-house of hair goes by the example 
1 of a comparison too much, therefore it is shown in Table 4, the tensile strength of hair falls, and as 
shown in Table 3, the gloss and the uniform feeling of a slide of hair are getting worse. 
[0064] Contraction of hair in the examples 1-2 On the other hand, 8.4% and 7.4%, Although it has 
only been less than 10% and the reduction operation has gone and reached to the in-house of hair 
Although the high rate of a straight and high straight retention are obtained as reduction does not go 
too much, consequently it is shown in Table 2, as shown in Table 3-4, the tensile strength of the 
hair after straight permanent wave processing is high, and the gloss of hair and a uniform feeling of a 
slide are excellent. According to examination of this invention person, it has become clear that it is 
appropriate that contraction of this hair is in 5 - 10% of within the limits. 

[0065] Moreover, if it compares between examples 1-2, the gloss and the uniform feeling of a slide 
of hair excel the example 1 in the example 2. the carboxymethyl cellulose and pullulan which made 
the 1 st agent for a permanent wave of an example 2 contain this, and N- it is thought that it is 
because [2-hydroxy-3-[3-(dihydroxy methyl silyl) propoxy] propyl] etc. protected hair from the heat 
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of the iron for hair straight in the straight-ized processing which used the iron for hair straight. 
[0066] 

[Effect of the Invention] As explained above, in this invention, the 1 st agent for a permanent wave 
which can give the straight permanent wave excellent in straight effectiveness and its holdout was 
able to be offered, without damaging hair. 

[Translation done.] 
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